Selective up-regulation of macrophage function in granulocyte-macrophage colony-stimulating factor transgenic mice.
Peritoneal and pleural cells from mice transgenic for GM-CSF were studied with regard to their phenotype and functional capacity, and compared with cells from normal littermates. Transgenic mice showed markedly elevated peritoneal and pleural cell counts compared with littermates, and a significantly higher proportion of cells in the transgenic populations were macrophage in phenotype. Transgenic macrophages were larger than the littermate cells, showing abundant foamy cytoplasm and enhanced spreading on plastic. Analysis by flow cytometry showed a more than sixfold increased expression of the macrophage activation markers MAC-2 and MAC-3, but not other markers, on transgenic macrophages. Superoxide production was measured in whole cell populations, both in their basal state and in response to particulate (zymosan) and soluble (PMA) stimuli. Both basal and stimulated superoxide production were markedly elevated in transgenic mice of 12 wk of age, with the largest differences seen in response to PMA. In younger mice, however, only PMA-stimulated superoxide production was significantly greater in transgenic macrophages than in littermate cells and levels of superoxide were generally lower than those seen in 12-wk-old mice. These findings suggest that the enhanced functional capacity of transgenic cells is a maturation-dependent event. In contrast to these findings, drug-dependent cytotoxicity assays performed on cells from 12-wk-old mice revealed no significant differences in killing capacity between the two mouse strains. Taken together these data indicate a selective rather than uniform functional up-regulation in transgenic macrophages compared with their littermates, with a time scale suggestive of a maturational rather than activation process. These findings may provide an indication of the functional macrophage phenotype resulting from long term exposure to GM-CSF in vivo, and help to explain the macrophage-associated pathology seen in GM-CSF-transgenic mice.